Characterization of wheat germ agglutinin ligand on soluble glycoproteins in Caenorhabditis elegans.
Some mutants of Caenorhabditis elegans show altered patterns of ectopic binding with wheat germ agglutinin (WGA). Some of these mutants also have defects of morphogenesis and movement during development. To clarify the structures of WGA-ligands in C. elegans that may be involved in developmental events, we have analyzed glycan structures capable of binding WGA. We isolated glycoproteins from wild-type C. elegans by WGA-affinity chromatography, and analyzed their glycan structures by a combination of hydrazine degradation and fluorescent labeling. The glycoproteins had oligomannose-type and complex-type N-glycans that included agalacto-biantenna and agalacto-tetraantenna glycans. Although the complex-type glycans carried beta-GlcNAc residues at their non-reducing ends, they did not bind to the WGA-agarose-resin. Thus, it was suggested that these N-glycans were not responsible for WGA-binding of the isolated glycoproteins. Hydrazinolysis of the glycoproteins also released a considerable amount of GalNAc monosaccharide. It was surmised that N-acetylgalactosamine was derived from mucin-type O-glycans with the Tn-antigen structure (GalNAcalpha1-O-Ser/Thr). WGA-blotting assay of neoglycoproteins revealed that a cluster of Tn-antigens was a good ligand for WGA. These results suggested that the WGA-ligand in C. elegans is a cluster of alpha-GalNAc monosaccharides linked to mucin-like glycoprotein(s). The observations reported in this paper emphasize the possible significance of mucin-type O-glycans in the development of a multicellular organism.